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Fig.1 R and S, the propagation vectors of the reference
wave R and the signal wave S and their relation to
the grating vector K. The Bragg angle ¢ and the
slant angle ¢ are indicated
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Fig.2 Crystal lattice deformation caused by the
piezoelectric effect. The broken lines represent the

deformed crystal
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Fig. 3 2X2 bypass-exchange switch controlled by applied

electric field
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Fig. 4 The relation of Es with respect to the incident
angle (measured inside the crystal) when ordinary
beam used for writing and reading the gratings.
Relation 1 and relation 2 represent the conditions
of without and with regarding the piezoelectric

effect respectively

25

-
N f=4

EJ(X10°V/m)
S

Applied electric field

n

1 | 1 L 1 1 L 1 L
06 8 10 12 14 16 18 20 22 24 26
Incident angle 6/(°)

Fig.5 The relation of Es with respect to the incident
angle (measured inside the crystal) when the
extraordinary beam used for writing and reading
the gratings. Relation 1 and relation 2 represent
the conditions of without and with regarding the
piezoelectric effect respectively
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Fig. 6 The relation of the beams intensity ratio with
respect to the incident angle (measured inside the
crystal) when the diffraction efficiency of the

grating written by the ordinary beam is 100 %
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Fig. 7 The relation of the beams intensity ratio with
respect to the incident angle (measured inside the
crystal) when the diffraction efficiency of the

grating written by the extraordinary beam is 100 %
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Fig. 8 The relation of the deviation with respect to the
incident angle (measured inside the crystal) when
the ordinary beam used for writing and reading the
gratings. Relation e and p represent the deviation
caused by the electric-optic and piezoelectric effect
respectively, relation t represents the total

deviation and equals e added by p
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Theory of Electric Field-Controlled 2 X2 Ptotorefractive Switch

Dong Liangwei Yan Xiaona Shi Kaiyuan Yan Jinkui
(Information Optics Laboratory, Physics Department of Science School ,
Shanghai University , Shanghai 200436)
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Abstract: The principle of designing an electric field-controlled 2X2 bypass exchange switch
in the photorefractive LiNbOjs crystal is discussed. By controlling the magnitude of the applied
electric field, the readout beam can satisfy or deviate the Bragg condition, which makes the
diffraction efficiency be 1 or 0, and thus realize the exchange or bypass operation of the
switch. Fully regarded the piezoelectric effect, the electrooptic effect caused by the applied
electric field and based on the equation of diffraction efficiency and Bragg condition, the of
between the applied electric field, the writing beam ratio with respect to the writing angles are
analyzed.

Key words: nonlinear optics; optical switch; theoretical analysis; refractive crystals;
electrooptical effect; piezoelectric effect



